Armchair BN nanotubes--levothyroxine interactions: a molecular study.
The density functional theory has been applied to investigate the structural and electronic properties of single-wall boron nitride nanotubes (SW-BNNT) of (5,5) chirality, with surface and ends functionalized by the drug levothyroxine (C15H11NI4O4). The exchange-correlation energies have been modeled according to the Hamprecht-Cohen-Tozer-Handy functional within the generalized gradient approximation (HCTH-GGA) and a base function with double polarization has been used. The (5,5) BNNT-Levothyroxine structural optimization has been done considering the minimum energy criterion in nine possible atomic structures. Simulation results indicate that the preferential adsorption site (chemical adsorption) of the levothyroxine fragment is at the nanotube ends. The BNNT-Levothyroxine system polarity increases which indicates the possible dispersion and solubility both non-solvated and solvated in water. The BNNT-Levothyroxine solvated in water modifies its chemical reactivity which may allow the drug delivery within the biological systems. On the other hand, the decrease in the work function is important for the optoelectronic device design, which also makes these materials suitable to improve the field emission properties.